1 quark and gluon distribution and is proportional to α s . Thus, a measurement of R provides a test of perturbative QCD at large x, and probes the gluon density at small x where the quark contribution is small. However, previous measurements of R have not been performed over wide kinematic regions except in the high x and low Q 2 regions where non-perturbative contributions are significant. A good measurement of R requires high statistics data at different beam energies (or y) for each x and Q 2 bin. Poor knowledge of R , especially at small x, leads to uncertainties in the extracted values of the structure function, F 2 . Therefore, measurements of R both at large Q 2 and at small x are needed. The CCFR experiment has a unique capability to measure R in these kinematic regions by using a high-intensity high energy wide-band neutrino beam and the massive CCFR neutrino detector.
We report here on new extractions of R and the magnitude of strange sea using a sample of neutrino and antineutrino interactions in the CCFR detector. An extraction of the CKM matrix element |V cs | is achieved by combining the strange sea measurement with our previous dimuon results 2 .
2 A Preliminary CCFR measurement of R and |V cs |
The event sample combines data from two runs (E744 and E770) collected using the Fermilab Tevatron Quad-Triplet neutrino beam. The wide-band beam is composed of ν µ and ν µ with energies up to 600 GeV. The CCFR neutrino detector 3 consists of non-magnetic steel-scintillator target calorimeter instrumented with drift chambers. The hadron energy resolution is ∆E/E = 0.85/ √ E(GeV). The target is followed by a solid iron toroid muon spectrometer which measures muon momenta with a resolution ∆p/p = 0.11. The three independent kinematic variables x, Q 2 , and y are reconstructed from measurements of the hadronic energy (E h ), muon momentum (P µ ), and muon angle (θ µ ). The relative flux 4 at different energies is obtained from the events with low hadron energy, E h < 20 GeV, and is normalized to the average value of the world's neutrino total cross section measurements, σ νN /E = (0.677 ± 0.014) × 10 −38 cm 2 /GeV, and σ νN /σ νN = 0.499±0.005 4 . The total data sample used in structure function extraction consists of 1,280,000 ν µ and 270,000 ν µ events (after fiducial and kinematic cuts P µ > 15 GeV, θ µ < .150, E h > 10 GeV, Q 2 > 1 GeV 2 , and 30 < E ν < 360 GeV). Dimuon events are removed and used in an separate analysis leading to another determination of the strange sea 2 . The structure functions (SF's) are extracted by minimizing a χ 2 in the comparison of the y distribution for data and Monte Carlo (MC) events. In order to extract the SF's as a function of x and Q 2 , a χ 2 analysis is formed in each (x, Q 2 ) bin:
The effects of detector acceptance and resolution smearing are implemented in the generation of the MC events (N M C ). The analysis incorporates bin centering, normalization, and various corrections (e.g. QED and electroweak radiative corrections, the W boson propagator, the non-isoscalar nature of the iron target, and the effects of the charm quark mass using the slow rescaling formalism).
We obtain the values of R and ∆xF 3 (= xF at Figure 1 : The y-distribution for the x = .045, Q 2 = 5.1 GeV 2 bin. The histogram is the data and the points are the MC predictions using the best fit structure functions from the 3-parameter fit in that (x, Q 2 ) bin.
each x and Q 2 bin are extracted by averaging over all the y bins. In this analysis the extracted values of R are highly correlated with the values ∆xF 3 at low x. However, since the dimuon results 2 provides an independent determination of the size of the strange sea (s), it is used to constrain the ∆xF 3 in the overall fit. We use ∆xF 3 
2 )]dy, where C 3 is the hard scattering coefficient. Here, the strange sea (s) from our dimuon data, and the charm sea (c) from the CTEQ2M 5 parametrization (c is an order of magnitude smaller than s in our kinematic region). These estimated values of ∆xF 3 are used as input in the extraction of R, F 2 , and xF avg 3 (3-parameter fit). To obtain a measurement of the strange sea which is independent of the dimuon data, a 4-parameter fit is performed in which the relative size of strange sea, κ(≡ 2s us+ds ) is allowed to vary. Systematic errors are determined for each of the fit parameters by repeating the fits and varying the experimental and model parameters within their respective uncertainties. The following systematic uncertainties are investigated: the muon and hadron energy scale uncertainty(1%), the uncertainties in the flux extraction, normalization (here only F 2 and xF avg 3 are affected), and physics model parameters (e.g. strange sea, and charm sea).
A typical 3-parameter fit to the y distribution in one of the (x Q 2 ) bins is shown in Fig. 1 . The extracted values of R at fixed x vs Q 2 (from 3-parameter fit) are shown on Fig. 2 . The new data provide the first Q 2 dependent measurements at x < 0.05. The NMC data 6 shown in Fig. 2 are integrated over Q 2 , and plotted on the nearest x bin. At higher x, our new measurements are in good agreement with the other existing data (SLAC 7 , EMC 8 , BCDMS 9 , NMC, and CDHSW 10 ), and with predictions 11 of the Bodek, Rock and Yang calculated using various PDF's 12 (the predictions come from a QCD based model which includes NNLO terms, heavy quark effects, target mass corrections, and a phenomenologically determined higher twist contribution). The extracted values of F 2 and xF avg 3 from the 3-parameter fit are in good agreement with previous CCFR measurements 4 using these data. The extracted values of κ from the 4-parameter fit are shown in Fig. 3 as a This determination is relatively free of theoretical assumptions. There is good agreement with the value of |V cs | D = 1.01 ± 0.18 13 extracted from the D e3 decay rate (that value relies on theoretical assumptions about the D form factor at Q 2 = 0). In summary, the new CCFR measurements of R extend to lower x and higher Q 2 than previous results. The extracted value of κ is in good agreement with the value previously measured using the dimuon data sample, and yields the most precise experimental determination of |V cs |. New data from our recent NuTeV run (96-97), taken with a sign selected neutrino beam, are expected to yield more precise determination of R and k at low x.
